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(57) ABSTRACT

A motor vehicle air conditioning arrangement having a heater
(H) and an evaporator (V) which are arranged in an air guid-
ing housing (2). Each of the heater and evaporator have a
plane that is traversed perpendicularly by air and have an
inclined position such that the planes are each arranged at an
angle of less than 40° with respect to the horizontal plane (E).
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1
MOTOR VEHICLE AIR CONDITIONING
ARRANGEMENT

BACKGROUND OF THE INVENTION

The invention pertains to a motor vehicle air conditioning
arrangement.

In conventional motor vehicle air conditioning systems, the
heater and the evaporator are usually arranged upright and
essentially parallel to one another such that they can be tra-
versed by air with the least losses possible.

Arrangements of auxiliary air conditioners in the center
console or behind a wheel housing are also known. A heater
may also be arranged in connection with an air conditioner,
i.e., an evaporator. In this case, the components are also
arranged essentially upright and in the direction of the longi-
tudinal vehicle axis.

DE 195 34 738 A1 discloses a motor vehicle air condition-
ing system that features an offset fan for blowing air, an
evaporator that is centrally arranged in the dashboard and
receives air from below, as well as a heater that is arranged
above the evaporator approximately horizontally. In this case,
the evaporator is inclined downward along the direction of the
air flow in order to discharge condensation water. The evapo-
rator is preferably inclined relative to the horizontal line by an
angle of 10 to 30°. The two heat exchangers, i.e., the evapo-
rator and the heater, are arranged in different planes and
essentially in alignment, and the flow path of the air through
them is as short as possible in order to realize a largely
compact air conditioning system.

However, air conditioning arrangements of this type leave
something to be desired.

BRIEF SUMMARY OF THE INVENTION

The invention is based on the objective of making available
an improved motor vehicle air conditioning arrangement.

The invention proposes a motor vehicle air conditioning
arrangement with at least one heater and at least one evapo-
rator that are arranged in an air conduction housing, wherein
the heater and the evaporator are arranged in an inclined
position such that the planes of the evaporator and the heater,
through which the air flows perpendicularly, are respectively
arranged relative to the horizontal plane at an angle of less
than 40°, preferably less than 30°, particularly an angle ofless
than 25°, especially in the installation position in a motor
vehicle. According to one particularly preferred embodiment,
at least one of the heat exchangers is arranged at an angle of
less than 20° relative to the horizontal plane. In such a flat
assembly, the air conditioning system can be arranged above
or underneath the vehicle floor, wherein the heat exchangers
can be successively arranged almost horizontally and, if
applicable, in a slightly overlapping fashion. However, a
maximum overlap is defined in such a way that the projec-
tions of the evaporator and the heater on a horizontal plane
can overlap by no more than half of the surface of the heater
projected on the horizontal plane.

According to one preferred embodiment, both heat
exchangers are inclined in one direction, however, at angles of
inclination that preferably differ slightly.

The heat exchangers can also be inclined in opposite direc-
tions, preferably in a V-shaped fashion. In this case, the angles
of'inclination also are not necessarily identical, but preferably
differ from one another.

The heater and the evaporator are advantageously arranged
such that the inflow surface of the evaporator and the outflow
surface of the heater are arranged at an angle greater than 100°
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and less than 180°, particularly greater than 120°, more par-
ticularly an angle greater than 130°. According to one par-
ticularly preferred embodiment, the inflow surface of the
evaporator and the outflow surface of the heater are arranged
at an angle greater than 140°.

It is particularly preferred to arrange the heater at a flatter
angle of inclination than the evaporator such that a suffi-
ciently large bypass can be provided for the air to be con-
ducted past the heater.

The evaporator and the heater preferably overlap, particu-
larly if the heat exchangers are inclined in directions that
correspond to one another, wherein the projection of the
evaporator and the heater on a horizontal plane corresponds to
an overlap of no more than one-third of the surface of the
heater projected on the horizontal plane, particularly no more
than one-fourth.

A fan is preferably arranged adjacent to the evaporator and
the heater, wherein the air arriving from the fan is deflected
before it flows into the evaporator, preferably from a direction
extending opposite the normal driving direction of the motor
vehicle into a direction extending perpendicular thereto, and
wherein a slight upward or downward deflection is also real-
ized.

The evaporator and the heater preferably can be traversed
by air at an angle of no more than 30° referred to the normal
driving direction, particularly perpendicular to the normal
driving direction of the motor vehicle. With the exception of
a possible overlap in certain sections, the evaporator and the
heater therefore preferably are essentially arranged adja-
cently rather than successively as is the case in conventional
air conditioning arrangements.

An inventive air conditioning arrangement is preferably
arranged underneath the driver’s seat and/or front passenger’s
seat and/or a seat of the second row or another row of seats
and/or underneath a footwell and/or in the trunk.

In this case, a fan is preferably arranged in the motor
vehicle in the normal driving direction thereof, namely
upstream and at the height of the evaporator and the heater.

It is particularly preferred to partially arrange an inventive
air conditioning arrangement underneath the driver’s seat or
the front passenger’s seat and underneath the footwell of the
second row of seats, wherein the fan is preferably arranged
underneath the driver’s seat or the front passenger’s seat and
the evaporator and the heater are preferably arranged under-
neath a footwell of the second row of seats such that a par-
ticularly space-saving arrangement of the air conditioning
system can be realized, particularly for vans, in which a
relatively large structural height is available.

BRIEF DESCRIPTION OF THE DRAWINGS

One exemplary embodiment of the invention and four gen-
eral arrangements thereof with variations are described in
detail below with reference to the drawings. In these draw-
ings:

FIG. 1 shows a schematic perspective representation of a
motor vehicle air conditioning system according to the
embodiment;

FIG. 2 shows a schematic cross section through part of the
air conditioning system according to FIG. 1;

FIG. 3 shows a highly schematic section through a motor
vehicle air conditioning system that serves for elucidating a
first arrangement of the evaporator and the heater, wherein the
air flow path is also illustrated;

FIG. 4 shows a variation of the first arrangement;
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FIG. 5 shows a highly schematic section through a motor
vehicle air conditioning system that serves for elucidating a
second arrangement of the evaporator and the heater;

FIG. 6 shows a first variation of the second arrangement;

FIG. 7 shows a second variation of the second arrange-
ment;

FIG. 8 shows a highly schematic section through a motor
vehicle air conditioning system that serves for elucidating a
third arrangement of the evaporator and the heater;

FIG. 9 shows a variation of the third arrangement;

FIG. 10 shows a highly schematic section through a motor
vehicle air conditioning system that serves for elucidating a
fourth arrangement of the evaporator and the heater;

FIG. 11 shows a variation of the fourth arrangement; and

FIG. 12 shows a schematic representation of a vehicle
including an embodiment of an air conditioning system.

DETAILED DESCRIPTION OF THE INVENTION

A motor vehicle air conditioning system 1 according to the
first embodiment features a multi-part air conduction housing
2, wherein said housing contains a fan G that takes in recir-
culated air from the vehicle interior and/or fresh air from the
surroundings of the motor vehicle, an evaporator V that serves
for tempering the air and a heater H.

The entire air conditioning system 1 is designed very flat.
Inthis case, the fan G is arranged underneath the driver’s seat
in an intermediate space above the vehicle floor and the
evaporator V and the heater H are arranged in a footwell of the
second row of seats. The driving direction is indicated by an
arrow in FIG. 1 and essentially extends perpendicular to the
air flow direction through the evaporator V and the heater H,
wherein the fan G is arranged in the motor vehicle upstream
of the heat exchangers H and V.

Referred to the air flow direction, the evaporator V is
arranged upstream of the heater H, wherein the entire air
flows through the evaporator V that is arranged almost hori-
zontally and inclined opposite the air flow direction. The
heater H is inclined in the air flow direction, wherein air only
flows through the heater if so required and, if applicable, in
the form of a partial air flow only. Both heat exchangers H and
V are respectively inclined relative to the horizontal line by an
angle of less than 40° i.e., a very low structural height is
achieved. The inflow surface 6 of the evaporator V and the
outflow surface 7 of the heater H are then accordingly
arranged at an angle greater than 100°. In this embodiment,
the evaporator V is inclined by an angle of 17° and the heater
H is inclined by an angle of 10° such that the angle between
the inflow surface 6 of the evaporator V and the outflow
surface 7 of the heater has a value of 153°. Due to the different
directions ofinclination, the evaporatorV and the heater H are
arranged in a V-shaped fashion, wherein the “V” is opened
wide and slightly inclined rearward in the air flow direction
due to the different angles of inclination.

In the present case, the distribution of the air flow arriving
from the fan G is controlled by a single temperature mixing
valve 3 that is arranged above the heater H and the pivoting
axis of which is arranged in the vicinity of the center of the
upper side and slightly above the upper side, namely in the
longitudinal direction of the vehicle in the present case,
wherein said temperature mixing valve distributes the air to
individual air ducts by means of an air distribution valve 4 that
is arranged downstream of the heater H and the pivoting axis
of which also extends in the longitudinal direction of the
vehicle in this case.

The pivoting axis of the temperature mixing valve 3 lies
below the upper edge of the evaporator V as indicated in FI1G.
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2 such that this valve does not increase the structural height.
The pivoting axis of the air distribution valve 4 is arranged
about centrally referred to the structural height of the evapo-
rator V and on the upper corner of the heater H such that this
valve also does not affect the structural height.

From the blower G, the air flow path of the air is realized
such that the air in the inflow region of the evaporator V is
deflected upward and in the direction of the front passenger’s
seat from the original flow direction that extends opposite the
normal driving direction of the motor vehicle, i.e., the air
flows obliquely into the evaporator V from below, wherein the
air duct becomes smaller opposite the normal driving direc-
tion of the motor vehicle such that all regions of the evapo-
rator V are traversed by air as evenly as possible. After the
discharge from the evaporator V, the flow direction is essen-
tially oriented horizontally and perpendicular to the normal
driving direction of the motor vehicle. Depending on the
valve position of the temperature mixing valve 3, the entire air
flow is conducted over the heater H (lower end position of the
temperature mixing valve 3), through the heater H (upper end
position of the temperature mixing valve 3) or divided such
that a partial air flow that corresponds to the valve position is
conducted through the heater H and the remaining partial air
flow is conducted over the heater H, wherein the partial air
flows mix in the downstream mixing area 5. The air distribu-
tion valve 4 distributes the tempered air over several air ducts
that lead to the individual discharge elements (central and
lateral nozzles (driver’s seat and front passenger’s seat), ven-
tilation nozzles (rear seat area) and discharge elements in the
individual footwells (front seat area and rear seat area),
defrosting nozzles), wherein only two ducts are indicated in
the drawings.

FIG. 3 shows a first arrangement of the present invention
that slightly differs from the first embodiment, wherein the
flow path of the air for a mixing position is illustrated in this
figure. According to this first arrangement, the evaporator V
and the heater H are arranged adjacent to one another in a
V-shaped fashion, namely at a respective angle of less than
40° referred to the horizontal plane E, wherein the adjacent
upper edges end in an approximately vertical plane. The
upper edge of the evaporator V is arranged above the upper
edge of the heater in this case, wherein the respective angle of
inclination once again amounts to less than 30°. Conse-
quently, the inflow surface 6 of the evaporator V and the
outflow surface 7 of the heater H are accordingly arranged at
an angle greater than 120°.

The lower edge of the heater H is arranged slightly lower
than the lower edge of the evaporator V. In order to control the
air flow, this arrangement is provided with two temperature
mixing valves 3, 3', wherein the first temperature mixing
valve 3 is arranged above the heater H in accordance with the
temperature mixing valve 3 of'the first embodiment and has a
pivoting axis that is arranged such that it extends approxi-
mately at the height of the upper edge of the heater and above
the heater H in the central region. The second temperature
mixing valve 3' is arranged underneath the heater H, wherein
the pivoting axis of this valve is arranged just underneath the
upper edge of the heater on the air outflow side and parallel to
that of the first air distribution valve 3. An air distribution
valve 4 is arranged downstream of a mixing area 5.

FIG. 4 shows a variation of the first arrangement, in which
only one temperature mixing valve 3 is provided. In addition,
the lower upper edges of the evaporator V and the heater H
end at approximately the same height and directly adjacent to
one another. The above-described embodiment therefore cor-
responds to the variation of the first arrangement that is illus-
trated in FIG. 4. In this variation, the respective angles of
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inclination of the two heat exchangers also amount to less
than 40°, namely even less than 30° in the present case.

According to the second arrangement illustrated FIG. 5,
the respective upper edges of both heat exchangers V and H
are inclined in the air flow direction, wherein the respective
angle of inclination once again amounts to less than 40°,
namely once again less than 30° in the present case. The
inflow surface 6 of the evaporator V and the outtlow surface 7
of'theheater H are essentially arranged parallel in this case. In
this case, the upper region of the evaporator V is arranged
above the lower region of the heater H, i.e., in an overlapping
fashion, wherein the overlap U is measured by projecting the
heat exchangers on the horizontal plane E (respectively pro-
jected inflow or outflow surface of the evaporator PV and the
heater PH) and corresponds to no more than one-third of the
projected (total) surface PH of the heater H. In the present
case, the bottom edges of both heat exchangers are arranged
at the same height while the upper edge of the evaporator V is
arranged above the heater H.

In order to control the temperature, the present case fea-
tures only one temperature mixing valve 3 that is arranged
above the central region of the heater H approximately at the
height of the upper edge of the evaporator V on the outflow
side.

No overlap is provided in the first variation of the second
arrangement that is illustrated in FIG. 6, i.e., the two heat
exchangers are arranged adjacent to one another. The angles
of inclination correspond to those of the above-described
arrangement.

In order to control the temperature, the present case is
provided with two temperature mixing valves 3 and 3',
wherein the first temperature mixing valve 3 is arranged—in
accordance with the second arrangement—above the central
region of the heater H approximately at the height of the upper
edge of the evaporator V on the outflow side, and wherein the
second temperature mixing valve 3' is arranged adjacent to
the upper edge of the heater H on the outflow side.

The second variation of the second arrangement that is
illustrated in FIG. 7 corresponds to the above-described first
variation, but is provided with only one temperature mixing
valve 3, namely the temperature mixing valve that is arranged
above the heater H.

According to the third arrangement that is illustrated in
FIG. 8, the heat exchangers are arranged in the form of an
upside down V or in a roof-like fashion, i.e., the upper edges
are positioned directly adjacent to one another. An overlap is
not provided in this case. The upper edges of the evaporator V
and the heater H are arranged at approximately the same
height while the lower edges are clearly offset in height,
wherein the evaporator V protrudes farther downward such
that an air duct for conducting the air flow or a partial air flow
past the heater H remains underneath the heater H. This case
is provided with two temperature mixing valves 3 and 3' and
an air distribution valve 4 that is arranged downstream of a
mixing area. The arrangement essentially corresponds to the
arrangement in the first arrangement according to FIG. 3 that
is turned by 180°, namely also with respect to the angles of
inclination of the heat exchangers.

FIG. 9 shows a variation of the third arrangement, in which
the second temperature mixing valve 3'is eliminated. In other
respects, the design corresponds exactly to the third arrange-
ment such that a detailed description thereof is not provided.

The fourth arrangement illustrated in FIG. 10 corresponds
to the first variation of the second arrangement according to
FIG. 6 that is turned by 180°, namely also with respect to the
angles of inclination of the heat exchangers. In the variation
according to FIG. 11, the second temperature mixing valve 3'
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is also eliminated. According to another variation that is not
illustrated in the drawings, the evaporator and the heater are
arranged such that they overlap in a section, i.e., in accor-
dance with the second arrangement illustrated in FIG. 5. In
this case, the projection of the overlap also amounts to no
more than one-third of the projection of the heater on the
horizontal plane.

Although not explicitly described above, the air condition-
ing system may also berealized in the form of a multi-zone air
conditioning system, particularly a two-zone air conditioning
system, i.e., corresponding partition walls and divided valves
that can be controlled separately are provided in order to
realize an essentially independent air conditioning of the
individual zones.

FIG. 12 shows a schematic representation of a vehicle 10
including a driver’s seat 12, a front passenger seat 13, a
second row of seats 14 and a trunk 15. The air conditioning
system 1 is arranged underneath the driver’s seat 12 and a
footwell 16 ofthe second row of seats 14. Specifically, the fan
G is arranged under the driver’s seat 12 and the evaporator V
and heater H are arranged under the footwell 16 of the second
row of seats 14.

The invention claimed is:

1. A motor vehicle air conditioning arrangement compris-
ing:

an air conditioning housing having a horizontal plane (E),

a fan (G) disposed in the housing for generating air flow,

an evaporator (V) disposed in the housing and having a
planar inlet surface through which the generated air
flows perpendicularly,

a heater (H) disposed in the housing and having a planar
inlet surface through which the generated air flows per-
pendicularly, and

a mixing valve disposed in the housing upstream of the
heater (H),

wherein the evaporator (V) is inclined relative to the hori-
zontal plane (F) such that the planar inlet surface of the
evaporator (V) is disposed at an angle about a first direc-
tion of rotation of less than 40° from the horizontal plane
®),

wherein the heater (H) is inclined relative to the horizontal
plane (E) such that the planar inlet surface of the heater
(H) is disposed at an angle about a second direction of
rotation of less than 40° from the horizontal plane (E),
the second direction of rotation being opposite the first
direction of rotation, and

wherein the heater (H) and evaporator (V) are arranged
adjacent to one another and the evaporator (V) is dis-
posed upstream of the heater (H),

wherein the fan (G) is arranged adjacent to the evaporator
(V) and the heater (H), and wherein the air generated by
the fan (G) is deflected before flowing into the evapora-
tor (V).

2. The motor vehicle air conditioning arrangement accord-
ing to claim 1, wherein the heater (H) and the evaporator (V)
are arranged in a V-shaped fashion.

3. The motor vehicle air conditioning arrangement accord-
ing to claim 1, wherein the motor vehicle air conditioning
arrangement is arranged in a motor vehicle such that air can
traverse the evaporator (V) and the heater (H) perpendicular
to a driving direction of the motor vehicle.

4. The motor vehicle air conditioning arrangement accord-
ing to claim 1, wherein the motor vehicle air conditioning
arrangement is arranged in a motor vehicle comprising a
driver’s seat, a front passenger’s seat, two or more rows of
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seats, a footwell and a trunk, wherein the air conditioning
arrangement is arranged underneath at least one of the driv-
er’s seat or the footwell.

5. The motor vehicle air conditioning arrangement accord-
ing to claim 4, wherein the fan (G) is arranged in the motor 5
vehicle, upstream of and at the height of the evaporator (V)
and the heater (H).

6. The motor vehicle air conditioning arrangement accord-
ing to claim 4, wherein the fan (G) is arranged underneath the
driver’s seat and the evaporator (V) and the heater (H) are 10
arranged underneath a footwell of the second row of seats.
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